






the   Microsystin   synthetases   from  Microsystis  
aerogenosa  (LNSAMB)  were   carried   out   for 
verifying   the   authenticity   of   the   sequenced   genes. 
The genes for Microsystin synthetases (mcyA, mcyB,  
mcyD and mcyE,), were predicted by the application 
of   computational  methods   and  Bioinformatics  web 
tools.   The   probable   function   prediction   for   the 
proteins was done by using Bioinformatics web tools 
like   CDD­BLAST,   INTERPROSCAN,   PFAM   and 
COGs   by   searching   protein   databases   for   the 
presence   of   conserved   domains.   While   tertiary 
structures were constructed using PS2 Server­ Protein 
Structure   Prediction   server.   This   study   revealed 
structural   and   functional   validation   of   sequenced 
genes. 
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for   two   strains   of  Microcystis   aeruginosa  [11,  12, 
16]. Microcystin is synthesized nonribosomally via a 
giant   enzyme   complex   comprising   peptide 
synthetases, polyketide synthases (PKSs), 
and   additional   modifying   enzymes.   Nonribosomal 
peptide   Synthetases   (NRPSs),   which   catalyze   the 
formation of peptides by a thiotemplate mechanism, 
are found in both prokaryotes and lower eukaryotes. 
Genetic   diversity   with   respect   to   microcystin 
production   in   natural   populations   has   only   been 
investigated   in   the   genus  Microcystis.   In   natural 
Microcystis  populations,   the   simultaneous   presence 
of various mcy genotypes and nonmcy genotypes has 
been   found   [9].   It   has   only   become  possible   very 
recently   to   relate   the   genotype   of   a   potential 
microcystin  producer   to   its  phenotype  (microcystin 
synthesis), thus allowing one to prove the traditional 
assumption that microcystin producing strains should 
represent   specific   genotypes   that   differ   genetically 
from   non­microcystin   producing   strains   by 
containing the mcy genes [6]. Interestingly, a number 
of  Microcystis  strains  have  been  shown  to  contain 
mcy, but lack detectable microcystins [8, 10, 12, 16]. 
The   reason   why   those   strains   do   not   synthesize 
microcystins   is  unclear,  but   it   has  been  speculated 




































those   inactive   microcystin   genotypes   also   occur 
under natural conditions is unknown.
The in­silico studies of Microsystin synthetases genes 
for   identifying   their   structure   and   function   is   an 
attempt   to   understand   their   authenticity   and 
validation   in  Microsystis   aerogenosa  (LNSAMB). 
Bioinformatics   web   tools   like   CDD­BLAST, 
INTERPROSCAN, PFAM and COGs can search the 
orthologous   sequence   in   biological   sequence 
databases   for   the   target   sequence  and  assist   in   the 
categorizing   protein   into   specific   family   [7].   The 
online   automated   servers   are   available   which   can 
predict the three dimensional structures by using the 
strategy   of   aligning   target   sequences   with 
orthologous   sequences   by   virtue   of   sequence 
homology using best scored template of orthologous 
family   member.   Here,   we   have   predicted   3­D 




The   Complete   gene   sequences   for   4   microcystin 








(http://www.ncbi.nlm.nih.gov/BLAST/)   [2;  3,   14], 
INTERPROSCAN   (http://www.abi.ac.uk/interpro) 
[18], Pfam (http://www.pfam.sanger.ac.uk/) [1] and 





The   function   prediction   web   tools   have   shown 
variable   results   depending   upon   the   information 










positioning   information   of   atomic   coordinates   for 









































four  microcystin   synthetase   genes  were   done.  The 
proteins were classified by using sequence similarity 
search   with   close   orthologous   family   members 
available in various protein databases using the web 
tools.  The  predictions  of  3­D  structures  of  protein 
were done by using online automated PS2 server. The 
analysis   of   proteins   of  Microsystis   aerogenosa  
(LNSAMB)  for   function   annotations  was   done   by 
using web tools for their classification into particular 
enzymatic   family   based   on   conserved   domain 
available   in   the   sequence  which  are   represented   in 
respective Table 1.  The (PS)2  Server built the three 
dimensional structures for all 4 proteins satisfactorily 






Accession No. CDD­BLAST Interproscan Pfam Cogs PS2 Structure
AED87020.1 Acetyl­CoA   Synthetaseand   similar 
proteins;  This   superfamily   contains   the 
adenylation   domains   of   firefly 
luciferases,   long   chain   fatty   acid  CoA 
ligases,   nonribosomal   peptide 
synthetases, acyl­CoA ligases, and other 
acyl­adenylate/thioester   forming 
enzymes.   This   domain   catalyzes   the 
formation of substrate­CoA in a two­step 
reaction: the formation of substrate­AMP 
through   ATP   hydrolysis   as   an 
intermediate, followed by the formation 











AED87019.1 Rossmann­fold   NAD(P)(+)­binding 
proteins; A large family of proteins that 
share   a   Rossmann­fold 
NAD(P)H/NAD(P)(+)   binding   (NADB) 
domain. The NADB domain is found in 
numerous  dehydrogenases  of  metabolic 
pathways such as glycolysis,  and many 





the   Rossmann­fold   topology. 
Beta­ketoacyl   synthase; 
Polyketide   synthase,   KR 
and   NAD(P)­binding 
domain






































Characteristically,   this   turn   exhibits   a 
consensus   binding   pattern   similar   to 
GXGXXG, in which the first 2 glycines 





responsible   for   specifically   binding   a 
substrate   and   catalyzing   a   particular 
enzymatic reaction.
AED87018.1 Phosphopantetheine   attachment   site;   A 
4'­phosphopantetheine   prosthetic   group 
is   attached   through   a   serine.   This 
prosthetic group acts as a 'swinging arm' 
for the attachment of activated fatty acid 
and   amino­acid   groups.   This   domain 
forms a  four  helix  bundle.  This   family 
includes   members   not   included   in 
Prosite. The inclusion of these members 
is   supported   by   sequence   analysis   and 
functional evidence. The related domain 













AED87017.1 Non­ribosomal   peptide   synthetase 
modules and related proteins [Secondary 


















































































These   in­silico   studies   for   validation   of   some 
functionally   important   proteins   of  Microsystis  
aerogenosa  (LNSAMB)   were   carried   out  for 
verifying   the   authenticity   of   the   sequenced   gene 
products. Bioinformatics Web Tools have shown the 
ability   to   predict   structure   and   functions   in   such 
proteins.
GENEBANK ACCESSION NUMBERS
The   Genebank   accession   numbers   for   submitted 
microcystin   synthetase   sequences  are  AED87017.1, 
AED87018.1,   AED87019.1   and   AED87020.1; 
whereas   the  accession   numbers   of   the  16S   rRNA 
gene   sequence   for   the   isolated  Microsystis  
aerogenosa (LNSAMB) is HQ419176.
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